Improving Accuracy of Urinary miRNA Quantification in Heparinized Patients Using Heparinase I Digestion.
miRNAs have emerged as promising biomarkers because of their association with cell stress and diseases and their easy detection and stability in many body fluids. Because of the sensitivity, the method of choice to detect miRNAs is quantitative RT-PCR (RT-qPCR). Therapeutics, in particular circulating anticoagulants, are notorious for their inhibitory effect on RT-qPCR-based measurements. The effect of heparin contamination on inhibition of RT-qPCR from miRNAs isolated from urine has, however, never been investigated. We obtained urine samples from healthy controls and from heparinized patients undergoing major surgery (live kidney donation or liver transplantation) (n = 27). Samples were spiked with synthetic miRNAs to monitor RNA loss during workup, and levels of endogenous and spiked-in miRNAs were quantified by RT-qPCR. Endogenous miRNAs in urine were protected from degradation, but levels differed substantially within surgery groups. Variability in detection levels of spiked-in miRNAs was low in nonhospitalized controls, but was high in both surgery groups, and the difference in miRNA levels correlated well with the heparin concentration in urinary samples. Treatment of urinary RNA with heparinase I during RT-qPCR strongly reduced this variation in a dose-dependent manner. Heparinase I should therefore be considered as standard step for detection of miRNA in urine from hospitalized individuals.